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Summary  The  inequities  in  health  outcomes  in  different  parts  of  the  developed
world  merit  further  analysis.  An  index  comprising  mortality  and  morbidity  factors
was  composed  for  American  states  and  European  nations.  Multiple  factors  and  bot-
tom  quartile  status  were  analyzed  by  regression  methodology.  The  51  American
states  (and  District  of  Columbia)  showed  a  ‘‘Health  Index’’  value  based  on  life
expectancy  at  birth  and  morbidity  determined  by  rates  of  cardiac  disease  and  cancer
that  ranged  from  63  (Mississippi  and  West  Virginia)  to  94  (Utah).  The  48  of  51  Euro-
pean  states  with  assessable  data  showed  a  Health  Index  based  on  life  expectancy  at
birth  and  quality  adjusted  life  years  that  ranged  from  53  (Russia)  to  98  (San  Marino).
American  states  with  the  lowest  quartile  values  were  clustered  in  the  American
South  and  Appalachian  areas.  European  states  ranking  in  the  bottom  quartile  were
typically  from  Eastern  Europe  and  showed  a  history  of  a  Communism  and  recognized
governmental  corruption.  Because  American  poor  health  rankings  are  the  result  of
controllable  factors  (smoking,  adult  onset  diabetes,  obesity),  Americans  can  improve
their  bottom  quartile  status  more  readily  than  Europeans  whose  ranking  status  is
a  function  of  history  (Communism,  civil  conﬂicts)  and  poverty  (Southeastern  and
Eastern  nations).
©  2014  King  Saud  Bin  Abdulaziz  University  for  Health  Sciences.  Published  by  Elsevier
Ltd.  All  rights  reserved.
wIntroductionInequities  in  health  outcomes  are  often  difﬁcult
to explain  and  form  the  basis  of  much  of  the
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hese inequities  is  to  employ  tools  that  Oxford
conomist Paul  Collier  used  to  determine  why  some
ations  remain  in  the  bottom  quintiles  of  indices
f economic  development.  In  his  book  The  Bot-
om Billion  [1], Mr.  Collier  states  that  the  causes
or the  persistently  poor  economic  status  of  many
ountries include  recent  histories  of  protracted
nces. Published by Elsevier Ltd. All rights reserved.
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nhe  bottom  quartile  for  health  indices  in  America  v
onﬂict,  land-locked  geographies,  the  dependence
f economies  on  one  prominent  product,  and
ecords of  bad  governance.
Is  it  possible  that  inequities  in  health  care
an be  studied  in  a  similar  manner?  Health  care
an be  assessed  by  many  methods  including  well-
stablished  vital  indices  (e.g.,  death  rate  and  infant
ortality  rate)  or  the  more  complex  measures  of
orbidity (such  as  the  quality-associated  life  years
ost (QALY)  measure)  [2,3].
In this  study,  we  compared  the  bottom  quar-
iles of  combined  mortality  and  morbidity  from  two
ndependent  sets  of  data  that  were  created  from
he 50  American  states  and  the  District  of  Columbia
nd 48  of  the  self-recognized  independent  states
f the  European  continent.  The  relative  prosperi-
ies of most  but  not  all  of  these  populations  and
he generally  high  levels  of  socioeconomic  devel-
pment increase  the  ease  of  comparisons  than  can
e achieved  relative  to  comparing  more  diversely
eveloped states  such  as  those  of  sub-Saharan
frica or  South  America.  The  results  showed  that
ottom  quartile  among  the  American  states  exhib-
ted a  pattern  that  was  different  from  that  of  the
ottom-ranked  European  states.
ethods
ortality indices
1)  Data  sources  for  mortality. The  age  adjusted
ll-cause death  rates  that  were  published  closest  to
he year  2010  with  up  to  four  years  of  variance  were
sed, and  the  indices  were  collected  from  published
atabases that  are  available  through  the  National
enter for  Health  Statistics  associated  with  the
ONDER  program  for  public  health  data  generated
y the  Centers  for  Disease  Control  and  Prevention
or the  US  data  [4]  and  the  World  Health  Organi-
ation for  European  and  US  data  [5]. Limited  data
ere available  for  Luxembourg,  Liechtenstein  and
he Vatican  Holy  See.  Both  the  American  and  Euro-
ean  cohorts  had  approximate  sizes  of  50  [51,  53].
(2) Data  sources  for  morbidity. The  morbidity
ndices, speciﬁcally  the  QALY  data,  were  readily
vailable for  the  European  nations  but  not  for
he American  states;  for  the  American  states,  a
ombined  score  that  included  morbidity  associated
ith heart  disease  and  cancer  was  used.  For  all
arameters, the  data  closest  to  2010  were  used  to
nsure relative  homogeneity  in  data  collection  and
nalyses.
(3) Composite  health  indices.  The  combined
orbidity and  mortality  health  score  was  used
o generate  the  American  Health  Index  and  was
p
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erived  as  the  age-adjusted  mortality  + ½(ischemic
eart disease  prevalence  [6]  +  cancer  prevalence
7]) with  each  variable  scaled  to  the  same  range.
he two  indices  were  treated  equivalently  because
he projected  rates  for  ischemic  disease  and  cancer
ere very  similar  in  the  most  recent  Global  Burden
f Disease  report  by  the  WHO,  thus,  no  adjustment
actor for  the  two  variables  was  added  [8]. For  the
uropean  data,  the  available  data  for  all  nations
equired the  use  of  the  life  expectancy  data  and
he quality  adjusted  life  year  data  [9]  (again,  these
ndices were  scaled  similarly  with  an  inversion  of
he QALY  data  because  high  values  were  positive  in
erms of  life  expectancy  and  negative  in  terms  of
ALYs, and  a  50%  value  was  given  to  each  of  the
orbidity and  mortality  scores).  All  US  morbidity
ndices were  inverted  and  scaled  such  that  higher
alues  for  both  indices  indicated  good  health  status
or the  citizenry  who  resided  within  the  jurisdic-
ion. The  bottom  quartile  nations  were  deﬁned  as
hose within  the  lowest  25%  in  terms  of  Health  Index
cores.
(4) Data  sources  for  confounding  variables. The
onfounding  factors  analyzed  included  smoking
point prevalence  of  ongoing  smokers)  [10]  and
rinking  parameters  (a binge  within  the  last  30
ays), the  percentage  with  obesity  (deﬁned  by
ody mass  indices  greater  than  30),  and  the  per-
entage  with  diagnoses  of  diabetes  mellitus  as
eﬁned by  the  American  Diabetes  Association  [9].
he European  data  for  smoking  rates  were  difﬁcult
o compare  because  they  were  obtained  by  diverse
gencies.  Other  variables  included  the  per  capita
ncome  of  the  state  or  nation  (adjusting  to  US  dol-
ars), the  presence  of  a  totalitarian  regime  in  the
ast 25  years  for  the  European  states,  per  capita
ncome determined  by  purchasing  power  index,
he geographic  proximity  of  the  America  states  to
he Mississippi  River  basin,  the  division  of  Europe
etween  the  former  Communist  East  and  the  West,
nd the  history  of  being  involved  in  the  Civil  War
or the  American  states.  Reference  questions  were
ettled by  referral  to  the  Britannica  Book  of  the
ear [11]  or  Wikipedia  [12]. National  corruption  was
uantiﬁed using  the  Corruption  Perception  Index
or 2012  from  Transparency  International  [13]. For
he European  states,  obesity  was  quantiﬁed  using
urostat  data  [14], and  data  were  available  for
ewer nations  than  were  available  for  the  American
tates.
(5) Geographic  and  political  breakdowns  of
ations. The  countries  that  are  considered  only
artially  in  Europe  (i.e.,  Turkey,  Russia,  the
aucuses,  and  Kazakhstan)  were  included  as  Euro-
ean countries  in  this  analysis  because  it  was  not
ossible to  readily  distinguish  the  data  for  the
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Table  1  Health  Index  for  (A)  American  states  and  District  of  Columbia  and  (B)  European  nations.
(A)  Health  Index  for  American  states  and  District  of  Columbia
Utah  94  Virginia  79  North  Carolina  74
Minnesota  90  Wisconsin  78  Maine  73
Hawaii  91  New  Hampshire  78  South  Carolina  72
Colorado  88  Connecticut  78  Indiana  71
Arizona  86  Kansas  78  Pennsylvania 70
California  86  District  of  Columbia  77  Ohio  70
Alaska  83  Vermont  77  Missouri  70
Idaho  82  Wyoming  77  Michigan  69
New  Mexico  82  New  Jersey  76  Tennessee  67
North  Dakota  81  Montana  76  Delaware  66
Washington  81  Iowa  76  Louisiana  66
Nebraska  80  Illinois  76  Arkansas  66
Florida  80  New  York  75  Kentucky  65
Massachusetts  80  Rhode  Island  75  Oklahoma  65
Texas  79  Maryland  74  Alabama  64
South  Dakota  79  Georgia  74  Mississippi  63
Oregon  79  Nevada  74  West  Virginia  63
(B)  Health  Index  for  European  nations
San  Marino  98  Ireland  85  Republic  of  Macedonia  68
Italy  95  Cyprus  85  Romania  67
Iceland  94  United  Kingdom  84  Estonia  67
Switzerland  93  Finland  83  Turkey  67
Spain  92  Denmark  82  Georgia  67
Monaco  91  Portugal  82  Albania  67
Sweden  91  Slovenia  81  Lithuania  66
Greece  90  Czech  Republic  80  Kosovo  65
Malta  90  Croatia  77  Latvia  65
Netherlands  89  Poland  75  Armenia  61
Andorra  89  Slovakia  72  Belarus  60
Germany  88  Bosnia  and  Herzegovina  71  Moldova  59
Austria  87  Montenegro  71  Ukraine  57
Norway  87  Serbia  70  Azerbaijan  56
France  86  Hungary  69  Russia  53
(
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1Belgium  85  Bulgaria  
European  and  Asian  portions.  Deﬁnitions  for
inclusion in  Europe  were  based  on  the  conven-
tions established  by  Encyclopedia  Britannica  and
Wikipedia  [11,12].
(6) Statistics  and  presentation.  Statistical  anal-
yses, including  regression  analyses  and  tests  for
trends, were  carried  out  using  STATA  11  [15]. Maps
were generated  interactively  using  iMap  Builder
[16].
ResultsThe  composite  American  Health  Index  values
ranged between  63  (West  Virginia)  and  94  (Utah)
for the  50  American  states  and  the  District  of
Columbia, and  the  composite  European  Health
Index values  ranged  from  49  (Kazakhstan)  and  53
d
n
t
j69  Kazakhstan  49
Russia)  to  98  (San  Marino)  for  the  48  assess-
ble European  nations  38.  The  lowest  score  for
 European  nation  fully  within  Europe  was  57
nd was  observed  for  the  Ukraine.  The  bottom-
anked composite  European  Health  Index  values
ll occurred  in  European  nations  that  are  located
n Eastern  Europe,  and  the  bottom-ranked  Amer-
can states  were  largely  located  in  or  adjacent
o the  American  South  (the  so-called  ‘‘stroke
elt’’). Table  1A  and  B  shows  these  ﬁndings,  and
ig.  1A and  B  shows  maps  that  demarcate  the
ottom quintiles  of  these  health  indices  in  Amer-
ca and  Europe,  respectively  (Supplementary  Fig.
SA and  B  shows  maps  that  delineate  the  gra-
ients of  the  health  indices  for  all  states  and
ations).
Supplementary Fig.  1S  can  be  found,  in
he online  version,  at  http://dx.doi.org/10.1016/
.jiph.2014.03.006.
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digure  1  (A)  Bottom  quartile  for  Health  Index,  Americ
ealth  Index,  44  European  nations  with  data.
Regression  analyses  were  used  to  ascertain  the
actors  that  were  most  strongly  related  to  low
ealth indices  and  the  factors  that  were  respon-
ible for  positions  within  the  bottom  quartile  of
he indices  among  the  American  states  and  the
uropean  nations.  For  the  European  nations,  the
actors  that  were  most  signiﬁcantly  associated  with
ow health  indices  were  a  history  of  civil  conﬂict,
 Communist  past,  and  a  poor  Corruption  Percep-
ion Index.  Per  capita  income  did  not  persist  in
he regression  analysis  when  Corruption  Perception
ndex was  included.
For  American  states,  the  factors  associated  with
ow health  indices  were  smoking  histories  and  high
ean body  mass  indices.  In  the  American  states,
lcohol  consumption  was  actually  found  to  be  more
requent  in  the  states  with  higher  health  indices.
moking indices  were  considered  to  be  higher
hroughout Europe,  but  comparative  rates  were  not
s readily  available  as  they  were  for  the  United
tates, where  there  were  great  regional  differences
n smoking  rates.
The  parameters  associated  with  being  among
he bottom  quartile  in  Health  Index  values  for  the
D
T
ctates  and  District  of  Columbia.  (B)  Bottom  quartile  for
uropean  nations  were  a history  of  a  Communist
ast and  corruption  as  assessed  by  the  poor  Corrup-
ion Perception  Index.  For  the  American  states,  the
arameters  that  correlated  with  bottom-quartile
ealth Index  ranking  were  increased  smoking  his-
ory and  a  location  within  the  South  along  the
ississippi  River  Valley.  The  obesity  data  for  the
uropean  nations  was  difﬁcult  to  use  because  only
7 nations  published  relevant  data,  and  these  data
ere collected  over  a decade.
Tables  2A  and  B  and  3A  and  B  illustrate  the
ulti-variable regression  analyses  that  were  used
or these  studies  for  both  for  the  Health  Index  and
or outcomes  within  the  bottom  quartile  of  the
ealth indices.  Unliken  Mr.  Collier’s  economic  anal-
ses [1],  quartiles  were  used  rather  than  quintiles
ue to  the  lower  number  of  countries  analyzed.iscussion
he  concept  of  the  ‘‘bottom  billion’’  has  generated
ontroversy in  economic  circles,  but  this  concept
424  W.X.  Shandera
Table  2  Multiple  regression  analysis,  Health  Index  for  American  states:  (A)  analysis  of  51  American  states  and
District  of  Columbia  and  (B)  analysis  of  bottom  quartile  of  American  states  and  DC  (13  vs  38).
(A)  Analysis  of  51  American  states  and  District  of  Columbia
American  Health  Index Coefﬁcient  Std.  error t  P  > |t|  [95%  conﬁdence  interval]
DM  prevalence  −2.7  0.69  −3.92  <0.001  −4.09  to  1.31
Smoking  prevalence  −1.14  0.23  −4.89  <0.001  −1.61  to  −0.67
Obesity  prevalence  −0.18  0  .19  −0.96  0.34  −0.56  to  0.20
Residence,  MS  Valley  0.25  1.58  0.16  0.88  −2.94  to  3.43
Residence  in  South  2.40  1.80  1.33  0.19  −1.24  to  6.03
Both  MS  Valley  &  South  −6.16  2.76  −2.23  0.03  −11.73  to  −0.58
per  capita  income −.0002 0  .0001  −1.35  0.18  −0.0004  to  0.0001
Alcohol  binge  prevalence −0.37 0.24 −1.55 0.13 −0.86 to  0.11
(B)  Analysis  of  bottom  quartile  of  American  states  and  DC  (13  vs  38)
Bottom  quartile  (USA)  Coefﬁcient  Std.  error  t P  >  |t|  [95%  conﬁdence  interval]
DM  prevalence  0.17  0.05  3.78  <0.001  0.08—0.26
Smoking  prevalence  0.03  0.02  2.08  0.05  0.00—0.06
Obesity  prevalence  0.16  0.12  1.27  0.210  −0.01  to  0.04
Residence  in  South  −0.42  0.12  −3.40  0.001  −0.67  to  −0.17
Residence,  MS  Valley  −0.01  0.10  −0.09  0.93  −0.22  to  −0.20
Both  MS  Valley  &  South  0.76  0.18  4.12  <0.001  0.39—1.13
per  capita  income  0.00  0  .00  0.04  0.97  −0.00001  to  0.00001
Alcohol  binge  prevalence  0.02  0.02  0.95  0.35  −0.02  to  0.0
 of C
cPanel A: Adjusted R square = 73%, n = 51 (50 states plus District
Panel B: Adjusted R square = 67%, n = 51.
has  also  provided  a  focal  point  around  which  the
inadequacy  of  developmental  indices  can  be  dis-
cussed.  When  applied  to  health  care  status,  similar
indices  outline  which  parameters  require  public
attention  for  the  establishment  of  preventive  and
h
u
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Table  3  Multiple  regression  analysis,  Health  Index  for  Euro
complete  data  and  (B)  analysis  of  bottom  quartile  or  Europe
(A)  Analysis  of  44  European  nations  with  complete  data
Europe  Index  Score  Coefﬁcient  Std.  error  
DALY  from  DM  −0.002  0.11  
Smoking  rate  −0.082  0.18  
Hx  of  recent  war  5.67  2.65  
Hx  of  communism  −7.25  3.64  
per  capita  income  0.0002  0.0001  
Corruption  index  0.30  0.11  
(B)  Analysis  of  bottom  quartile  of  European  nations  with  dat
Bottom  quartile  (Europe)  Coefﬁcient  Std.  error  
DALY  from  DM  0.0001  0.001  
Smoking  rate  −0.0001  0.009  
Hx  of  recent  war  −0.29  0.12  
Hx  of  communism  −0.26  0.17  
per  capita  income 0.00  0.00  
Corruption  index −0.03 0.01  
Panel A: Adjusted R square = 67%, n = 44 nations.
Panel B: Adjusted R square = 39%, n = 44 nations.olumbia).
orrective  measures  that  will  hopefully  provide  for
ealthier futures.
Among  the  many  comparative  analyses  that  are
sed to  compare  nations  in  terms  of  political,
conomic, or health  variables,  two  are  particu-
pean  nations:  (A)  analysis  of  44  European  nations  with
an  nations  with  complete  data  (11  vs  33).
t  P  >  |t|  [95%  conﬁdence  interval]
−0.19  0.85  −0.02  to  0.02
−0.44  0.70  −0.45  to  0.29
2.14  0.04  0.29—11.03
−1.99  0.05  −14.6  to  0.13
1.40  0.17  −0.0001  to  0.0005
2.67  0.01  0.07—0.53
a  (11  vs  33)
t  P  >  |t|  [95%  conﬁdence  interval]
0.29  0.775  −0.001  to  0.001
−0.01  0.990  −0.02  to  0.02
−2.38  0.022  −0.54  to  0.04
−1.52  0.136  −0.60  to  0.08
−0.55  0.59  >−0.0001  to  <0.0001
−3.86  <  0.001  −0.03  to  0.01
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Nhe  bottom  quartile  for  health  indices  in  America  v
arly  noteworthy.  The  Transparency  International
ndex [13]  compares  the  political  transparency
nd corruption  of  nation  states.  Another  pub-
ished comparison  is  the  subject  of  a  book  on
nternational health  [17]  and  examined  the  orga-
izational,  demographic,  and  ﬁnancial  health  data
f 17  diverse  nations.  It  is often  difﬁcult  to  obtain
ets of  complete  data  or  sets  of  data  that  address
ore than  a  limited  subset  of  nations.
The highly  signiﬁcant  differences  between
urope and  America  could  partially  be  due  to  the
ifferent  manners  in  which  the  morbidity  indices
ere calculated  (i.e.,  the  QALY  for  Europe  and  a
ombined  scale  of  the  two  leading  causes  of  mor-
idity,  i.e.,  heart  disease  and  cancer,  for  America).
Nonetheless, our  ﬁndings  suggest  that,  in
urope, factors  external  to  the  individual  patient
igniﬁcantly  impair  the  health  of  Europe’s  citi-
enry.  The  presence  of  totalitarian,  particularly
ommunist, regimes,  history  of  recent  civil  con-
ict, governmental  transparency  (provided  by
ransparency  International),  and  overall  national
overty  are  factors  that  individual  citizens  are
argely  unable  to  correct.
In  contrast,  the  subjective  nature  of  the  fac-
ors associated  with  poor  health  in  the  United
tates (i.e.,  smoking  and  excessive  food  consump-
ion) indicate  that  individual  behavior  is  more
trongly associated  with  poor  health  indices  and
hat improvements  in  personal  behavior,  such  as
hose mediated  by  campaigns  that  aim  to  combat
igh smoking  rates  and  to  correct  the  current  epi-
emic  of  obesity,  are  more  likely  to  impact  the
ealth  Index  ranking  of  individual  states  in  Amer-
ca. In  both  American  states  and  European  nations,
oor economic  health  was  associated  with  poor
verall  health  indices,  and  this  ﬁnding  somewhat
ontradicts Jamison’s  work  [18,19],  which  showed
hat health  care  parameters  do  not  correlate  well
ith overall  per  capita  income.
While it  is  evident  that  anti-smoking  campaigns
re beneﬁcial  regardless  of  where  they  take  place,
he relatively  higher  overall  rates  of  smoking  in
urope  do  not  suggest  that  corrections  in  smoking
ehavior will  alter  the  relative  rankings  within  the
ottom segments  of  health  indices  of  the  European
tates. The  lower  rates  of  alcohol  consumption
xhibited by  the  poorly  performing  American  South
re a  consequence  of  religious  prohibitions  on  alco-
ol usage  that  are  still  prevalent  in  this  area.
Future assessments  and  rankings  of  health
ndices should  consider  how  changing  the  param-
ters  associated  with  poor  health  might  help  the
verall  health  of  the  citizenry.  Recent  ﬁndings
hat emphasize  the  importance  of  musculoskele-
al problems  for  morbidity  and  the  behavioral  and
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sychological  entities  that  determine  disability-
djusted life  years  (DALYs)  [20,21]  underline  the
eed to  incorporate  other  major  measures  of  mor-
idity in  future  models  that  assess  health  status.
onclusions
n  summary,  the  health  indices  generated  here
uggest that,  in  America,  personal  factors  (e.g.,
moking  and  weight  gain)  play  a  strong  role  in
elegating states  to  the  lowest  positions  in  such
omparative  indices.  Conversely,  in  Europe,  poor
ealth is  the  product  of  the  past  histories  of
ommunism, totalitarianism,  and  poor  economic
ealth.
The prototypical  American  with  poor  health  in  a
ottom quartile  state  is  overweight  and  a  smoker.
he prototypical  European  in  poor  health  in  a  bot-
om quartile  nation  is  the  victim  of  his  government’s
onﬂicts, past  allegiance  to  Communism,  and  rela-
ive poverty.
Sound  economic  health  is  a particularly  impor-
ant determinant  of  keeping  a  state  or  nation  out
f the  bottom  ranking,  particularly  in  Europe.  Indi-
idual behavioral  factors  (e.g.,  smoking  and  weight
ontrol) that  correlate  with  poor  health  appear
o be  more  important  in  America  than  in  Europe,
here objective  factors  (e.g.,  past  conﬂicts  and
istories Communism)  correlate  with  poor  health.
hus,  by  force  of  habit,  Americans  may  improve  the
ankings of  their  states  simply  by  foregoing  tobacco
nd initiating  a  physical  exercise  program.
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